for formulation of SMEM). PC and PE species containing highly polyunsaturated acyl chains (≥ 3 C=C bonds) The concentration of acetate in DMEM + 10% serum and SMEM + 10% serum ranged from 88-104 µM. 
SUPPLEMENTAL EXPERIMENTAL PROCEDURES

Generation of Doxycycline-Inducible shRNA Cell Lines
Luciferase was introduced into DU145 and MDA-MD-468 cell lines through retroviral infections using NX-Ampho (ATCC CRL-3213) packaging cells and pBABE-Luciferase. Positive clones were selected in blasticidin S and verified using in vitro luciferase assays (Promega). shRNA sequences targeting ACSS2 or a non-targeting control were cloned into the Tet-pLKO-puro lentiviral vector (Wiederschain et al., 2009) . Constructs were validated with sequencing.
Lentiviruses were produced by co-transfecting HEK293T cells with lentiviral and packaging plasmids pCMVΔR8.91 and pMD.G (Zufferey et al., 1997) . Supernatants containing virus were collected 72 hr after transfection, mixed with polybrene and used to infect cells. Pools were selected in medium containing puromycin. BT474c1 cells were transduced using lentivirus produced from pLKO.1-shNTC, pTRIPZ-Empty, pTRIPZ-shACSS2 vectors (V3THS_366720 and V3THAS_366722; ThermoFisher), or pLKO.1-shARNT by co-transfecting HEK293T cells with packaging plasmids psPAX2 (12260; Addgene) and pCMV-VSV-G (8454; Addgene) (Das et al., 2004) . Positive clonal pools were selected in puromycin or additionally sorted on an FACS Aria (BD Biosciences) using tRFP driven off the same promoter.
RNA extraction and qRT-PCR
Total RNA was extracted using an RNeasy kit (Qiagen). 2 g of RNA was utilized for first strand cDNA synthesis with oligo-dT primers and Superscript II Reverse Transcriptase (Invitrogen).
RT-qPCR was performed using SYBR® Green PCR Master Mix (Applied Biosystems) and Quantitect primers (Qiagen) in an ABI PRISM 7900 Sequence Detection System (Applied Biosystems). Relative mRNA expression was calculated using the comparative Ct method after normalization to a loading control. Tumor tissue RNA was extracted as described above and RT-qPCR was performed using the TaqMan gene expression assay for ACSS2 and FASN was quantitated using a cell counter (Casy). Pools of siRNAs against SREBF1 or SREBF2 were purchased from Qiagen and transfected using the previously outlined conditions.
Immunohistochemistry, Expression Analysis, and Tissue Studies
Tissue microarray (TMA) slides BR1921a and PR 956 were purchased from US Biomax (Rockville, MD, USA). Tumor sections and TMAs were stained using anti-ACSS2 or pimonidazole as indicated.
Radiolabelled Acetate Uptake and Fatty Acid Synthesis Cells were seeded onto 2 x 12-well plates 24 hr prior to the experiment in the indicated growth conditions. One plate was transferred to hypoxia the other left in normoxia for a further 24 hr.
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The media in each well was changed to SMEM + 10% or 1% serum supplemented with 2 Ci 14 C 2 -acetate at 12 hr and 6 hr prior to the end of the experiment. An aliquot of the media was removed from each well and the radioactivity was measured by a scintillation counter and normalized to cell number. A well with no cells and only containing 14 C 2 -acetate media only was used as control to normalize uptake. The cells were washed three times in ice cold PBS and then scraped into ice-cold methanol and transferred to silanized glass vial for lipid extraction.
Chloroform and 0.88% NaCl were added and the samples were vortexed for 1 min. Samples were centrifuged at 1000 rpm at 4 o C for 5 min. The lower phase was collected and an equivalent volume from each sample was dried under a nitrogen stream before resuspension in ethanol and counting on the scintillation counter. Data were normalized to cell number.
Quantification of the Immunohistochemistry
Initially the ACSS2 and pimondazole images required registering using landmarks that can be seen in each of the images. Two corresponding points in each image were used to calculate the angle of rotation needed to match the images. Using the image transform function ACSS2 image was rotated by that degree. To overlay the images a landmark point in each image was selected and used to calculate the x,y shift to complete the registration. A mask was generated for regions which stained positive for hypoxia in the pimonidazole image and then split into the individual channels. The red and the green channels were discarded and the blue channel was selected due to the superior contrast of the brown staining. We applied the auto-threshold determined by ImageJ software and smoothed edges and filled holes to reduce noise. We measured the ratio of the amount of ACSS2 staining in hypoxic versus normoxic regions. The ACSS2 image was inverted and an overlay of the hypoxic region mask was applied. The mean grey value per pixel was measured. Likewise, to obtain a value for the normoxic region selection was inverted and again the mean grey value per pixel was measured.
Gas Chromatography and Mass Spectrometry Detection of Acetate
Volumes of 240 l 100 mM pentafluorobenzyl bromide (PFBBr, Sigma Aldrich) solution in acetone, the derivatizing reagent, were added to medium samples of 120 l, spiked with 
